Abstract. Ecological degradation is an escalating global threat. Despite these environmental concerns, efforts to raise environmental behavior appear unsuccessful as degradation of the environment continues. Thus, the environmental protection problems are highlighted and the environmental issues are emerged. Given to the above reasons, an appropriate information technology tool, such as the growing popular social network system (e.g., virtual community, VC), can facilitate public education and engagement on applications of the existed problems effectively. Particularly, exploring the related involvement behavior of VC member engagement becomes an interesting and meaningful topic. Nevertheless, the member engagement process comprises interrelated sub-process reflecting members' interactive experience within virtual communities, and value co-creation model among community participants. To address the top-focused ecotourism virtual communities, this study presents an application of using hybrid expert-based DEMATEL models based on multi-criteria decision making (MCDM) tools to deeply investigate the complex multidimensional and dynamic nature of member engagement. Research findings can help providing insightful management implications and suggestions on the viral marketing of ecotourism protection concerns to both practitioners and academicians.
Introduction
How can social networking sites grow so rapidly to replace other types of sites, such as shopping sites and search engine websites, as the Internet users' actively involved activities? Here are three important reasons. (1) Social networking sites bring people's interpersonal relationships into virtual real-life situations. (2) They create more opportunities for human interactions and provide real-time sharing of personal information such as pictures, video links, and other interactive games. (3) Users can create their own program to share many features that can meet people's need in social, leisure, and entertainment. This free, open yet with a hidden feature communication platform has led various "Internet communities" to spring up like mushrooms [1] .
There are abundant researches to show that all types of recreational activity can cause environmental degradation, even at low use levels [2, 3] , and that visitor behavior and visitor density levels can influence the quality of the visitor experience [4] . Therefore, better understanding how visitors think, and what factors determine their behavior, should contribute to more effectively achieving the management goals of interpretation. Given to these reasons, this work need to explore what behaviors are amenable to persuasive influence and how we can tap into the relevant thoughts held by visitors about particular actions and then utilize them to improve management performance.
As the above stated, the study is aimed at currently most popular social networking sites related to ecotourism issues (i.e., ecotourism virtual communities). This study is based on the information system success model (ISSM), the information quality and system quality, information satisfaction and system satisfaction, perceived usefulness, and easy of use, are discussed whether the abovementioned factors affect the virtual community (VC) member's attitude, intention, and participation results. In general, the three research objectives of this study are as follows:
(1) Explore the dynamics among object-oriented beliefs and attitudes, behavioral beliefs and attitudes, as well as engagement behavior.
(2) Investigate the interactive and co-create value behavior of environmental protection virtual community.
(3) Suggest effective strategies for promoting the environmental protection issues.
Literature References
Technology acceptance model. The technology acceptance model, TAM, proposed by [5] studies the idea of information technology (IT) users' intentions and behavior. This model is one of the most acceptable models investigating IT related behaviors. It encompassed Web 2.0 technology focused subject [6] and recognized two primary principles: "Perceived Usefulness" and "Perceived Ease of Use," which are major predicting factors of users' attitude and complete emotional reaction to IT usage. Information system success model. A successful information system (IS) model, factors influencing successful IS compromised of six parts: system quality, information quality, use, users' satisfaction, individual impact, and organizational impact. They showed that system and information quality will affect the level of use and user's satisfaction, and the level of use will affect positively or negatively user's satisfaction. In additional, use level and user's satisfaction will impact not only individuals but also organizations [7] .
The Delphi method. The Delphi method is a research technique that is used to address complex problems by using a structured communication process of a panel of experts [8] to forecast, make decisions, and solve complex problems. With objective application of Delphi method, researchers will explore creative ideas and produce valuable information. Knowledge collected during the Delphi study is synthesized and distilled by use of a series of questionnaires. Responses to questionnaires are collected on site and can be reviewed directly following implementation of study [9] .
The DEMATEL method. The decision making trail and evaluation laboratory (DEMATEL) method is a mathematical procedure originated from the Geneva Research Centre of the Battelle Memorial Institute designed to deal with important issues of world societies [10, 11] . The DEMATEL possesses some excellent features. For example, it is based on matrices to represent the contextual relation as well as strength of influence of the elements of the target system; and it can convert the cause-effect relationship of elements into visible structural models. Research methodology. This section is to introduce the procedures, including research framework, research design, and data collection.
Research framework. Based on the above related literature review, this study organize ISSM and TAM models to propose a research framework for exploring the related involvement behavior of VC member engagement as shown in Fig. 1 below. Advanced Materials Research Vol. 717
Fig. 1 Research framework of this study
Research design. Since members of environmental protection virtual community exert the multi-functions of dynamic, complex, and co-create value behavior, multi-criteria decision making (MCDM) can just be employed to get insights concerning their relationships. Covering modern decision-making techniques, this study presents the DEMATEL method to solve real-life applications of MCDM problems, which provide a complete understanding of the procedures of MCDM methods. Fig. 2 shows the flowchart of the research. Fig. 2 Flowchart of the proposed method of the research Data collection. Two most popular ecotourism virtual communities in Taiwan are focused. First, for a constructed web site, EZTravel.com was established in January 2000 to provide a full range service of online booking and online payment on the Internet. It has total capital of NT$ 218 million with 460 employees and more than 2.2 million served members (may be tourists) since the operation of company is started in April 2000. EZTravel has originated the following specialized tours: Environmental protection tourism, luxury tour in the train, million dollars around the world, touring the most of the world, international travelers. Particularly, the course of environmental protection tourism is welcomed and focused. Second, LulalaTravel Company was established on December 2005 LulalaTravel emphasizes on ecotourism based on the mission from the China Youth Corp to provide a variety of services. It originated lots of activities, such as educational group athletic activity, mountain training, casual weekend or holiday tours, potential development, upstream canoeing, and survival game. Twelve professionals' active members of ecotourism virtual communities were invited to engage this research, mainly by contributing their opinions regarding the relationships among all research variables through the Delphi process to get group consensus as input to all later related analyses.
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Experiment and data analysis.
Expert profiles. We conducted a questionnaire survey for achieving the opinions of experts. A total of 12 eco-travel experts participated in a questionnaire survey using the Delphi method. The survey lasted from April 2012 until the end of May 2012. The first round of surveys received on April 16. We compiled and summarized different opinions from the experts and then sent them the second round of survey. After five rounds of opinion consolidation, we received final consensus from the experts on May 25, 2012. DEMATEL analysis. As for the DEMATEL analysis, the five-stage approaches are analyzed in detail, which include: (1) Obtain average matrix from experts, (2) normalize the average matrix to get initial direct-relation matrix, (3) compute the total relation matrix, (4) calculate the sum of rows and columns of total relation matrix, and (5) construct the cause-effect diagram, as show in Tables 1-4 and Fig.3 below. 
Summary
Ecotourism virtual community acceptance: Given its huge investments and great impact on businesses, the evaluation of information system success has gained widely attention and involvement by the academic as the practice alike. Traditionally, this area has been investigated within two primary research streams: the user satisfaction literature of ISSM (e.g., [7] ). Propose an integrated research model that distinguishes between object-based beliefs and attitudes toward the "system" and behavioral beliefs and attitudes toward "using the system" and successfully links two dominant approaches [12] . They also emphasized the correspondence principle that for accurate prediction, beliefs and attitudes must be specified in a manner that is consistent in time, target, and context with the behavior of interest [13] . Namely, to predict IS acceptance behavior, behavioral beliefs and attitudes would perform better than do object-based beliefs and attitudes. This study not only performs well and provides useful insight into the key characteristics that exploring member engagement behavior in the VC industry and is critical with respect to responding to the rapidly changing environment under VC members that exert the multi-functions of dynamic, complex, and co-create value behavior. Generally, the analytical results have important findings and implications that are worthwhile for both practitioners and academics that focus on environmental protection in the virtual community field. Moreover, future research can be done in three directions.
(1) Even though we carefully screen and organize a domain expert panel with excellent experiences in ecotourism virtual communities, we also apply procedures suggested by Delphi method and focus group to get experts' consensus efficiently and effectively, further researches might use large sample survey to conduct structural equation modeling (SEM) to cross-verify the research results. (2) To investigate the dynamic nature decision elements more insightfully, analytical network process (ANP) can be applied especially for the engagement related variables. (3) Other qualitative research methods, such as interactive qualitative analysis (IQA) and means-ends chain (MEC) by laddering analysis, can also be applied to get more detailed responses from domain experts.
